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#sflA] *\}3_z\2) A>-g- ^d\] iH^Rr o_=.«.^ ^*Vuf. m.^X\ uflael 

5. 12 

"112.^, Flash Memory, Bad Block, i-fri-^-, nfl^ 
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l-aJM ofls.^ ^ {METHOD FOR MANAGING BAD BLOCK IN FLASH MEMORY} 

S. l£- #sflAl iiel ^l^Efl^Ai ^m.^ ^s]^ 71^- ^H(Chunk)^ ^ 

5L 2^r .£ 1^1 5L*]& ^.cf a o v^]*v ^.g. jic^i-^ M^olcf. 

£ 3£r -g- Aj^ej ^jiif iL^^fe "-Solcf. 

£ 4^ k7flsl #eflAl nfls.^ ^ o.^ ^sflA] Dflsal^ -g^^uf. 

£ 5tt t7flSl A}-g-0§<*}^ tb 7fl5] ^ti]^^^ 4E]^C S l4¥^^l #2fl^l ^l£5l ^ 

£ 10£r ^ tilli^cgOE] o.^_ ol^o^^l ^til^<^ o) ii^^^- M.^. £o ]cl-. 
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51 13^r 51 12^ £i4^t iL4 ^Ml^l iL<*|^Tr *#£olcf. 

51 14^ £ 12^ l-^^^iL^ n^|A f jit} ^Ml^l jL#5Lo]cf. 

£ 15^ £ 12^ ^-i-^el HS^lif iicf #Afl*l t^-^- *#£o]i}. 

<16> £ ^HflA] pfls.^ A>-g- ^ ^S)^- o_=-«^- ^elSRr 1MH ^JAS iL^f # 

<17> Dfls. el RAM 0 } M- ROM *>^^^a.s]- Qo] v$[o]tf ^j^o]i| ^eflA] ui]2.el^ 

4^ -i;^^ ^-Jioi o_o^ ^1-^7) th^Rr ^SHH ^g-fr ^Cf. 

<18> SeflA] Z}- ^ o. 7 | gxj. 5]^^ ^^-ol olcf. ZLHfl^ ^eflA] nflS.^7> 

A i ^l-f^l ^7> 2)1 ^1 5^, ^ i^f^o] ^ ^ ol 

^ Sfl^ 5Lff-#-iKBad Block)o] * ^ ^-H, NAND #2fl^l ^ 1-efl 

A l *fl5I£]^ #<M x^^-Ei £3? 1-^^ ^M<y - oit}. f-eJM ^lS.el 

^, 44 SEtb o]e^*V _2.ff-«~I-£: #e}]Al A)-g- ^ofl h.s. 4 
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a] nfls.^ A>-g-.g- o^Tfl ^^oicf. 

<19> ol Ei .O^M.^ ^El*>7l ^*fl>H^ C_J=M.o. 3£^ S }7) $|tr ^Ji7> ^^>^ olBj 

RMH 5£^r EEPROM^ 15L^ ^^^ofl *1#*H ^*M^" 9X^. RAM 6 ]] ^ 

i» ^*o v M-8r 3-$-°flfe- RAM°fl ^iL-cr S.-^ gJo^^Tll 3ir 

EEPROM^ uflSLEH ^-e) ^iil- 7^*Rr Aj^efl fl 

<20> oleifV -g-;*^* *M^7l 6,260,151 B1°H 71\a)Q ik^-& #21] a] 

a^eAo^ o_s.M (Bad Block)* ^sl*V^ «o v ^-i: ^1^1*>^^^1 nflfielo] oj^*). eg 
S.-ff-M- ^*}<^ Bad Block* 

<2i> 5Li^ a o v 7 ] *v^o} 7 |^. ^o] ^a(Chunk)^ ^^-^ ^ £o lcf. 

«2flAl Aj^j C-flolE^l- ^-f^C-fl A>-g-^^ C-fl o] E| ^<^J!f ,£Jff. 

%-$-°\) ol# ^^^>7l ^fl c^«^ ^^-o] c^«.<^^ ( Spare Area)^ ^^-^ZL, 

^jai ^^sf^Cf. £1^ ^3_o) ^.O^-zl olcf. O^-g- 

€■ °J^^1 ^.^^1^^ 3^ (Original Chunk Map) ^ 7>^^H^(Copy Chunk MapH z}-z|- 
^^^.ofl 7^1-gtf. zie]ji wlfl^ ^jo^oi ^ofl^ ^^J^H'S (Working Chunk 

Ma P )ol ^^Icf. 

^ OlolEi 5>^cf. o.^ ^^s.^.^ ^]e-KBBM Header) J^m* ^.^ 
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^>7l v\M ^17} 7<]^5\^z\) ofl^- 1-^, # 1-^-^ ^, ^3^ 3.7], *j£L^ ^"Bfl 

^o] ojcf. zl^ji z]-z}- -frJL^CValid Field)^ ^ff-r-flol E ^s.^^ (Bad Data Block 
Number)!- ^H^CBBM Entry) 7> <^l-4=-°j ?W^9\- ^ y +l7fl7> $X^. -2-^-1- 

^2L7} lOo] ^ .o^^hloi 10 h} ^o) ^3 n cq <^«-^o)) ^^^(Re-mapping)^^ 

<23> ^7) ^Sfl7l#^ ^-Cf. ^ SL^^ ^*r» 3^}^ C-fl , _0_ff-#^- ^e) 

*}°} ^71^1- -0}-^ J^l~l=- ^-^^njj, ^3i^}, Ol^-Ol^^c-Il 

^^7]-^ S7lS)-7> ^5.51 ^ Al^^ ^37} u>o.E£)^ A^o]^. ^3L» nf-g.H*f^ ^ 

°1 ^HflA] uflssH ?M^3°£3\- Sl£{x)^*33"£ -^7fll- -fr^H ^ 

-2-^"7> ^-^S>D]5}£ ^ flfe afl^tj.. -S-^-l-^- ^7,} ^7)3\- *t<£o] 

§«1 ^(Ready State)7> ^cf. 4^ ^ofl tfl*V ^ ^3.^1 cfl^H -S_ 

*<?^ -1:^- 0 1 <£]BSH ^*M^1 ^A>*V * nl<^ oflE^^] ^fl*}-^ ^nfl^*}- ^ij.e 

WlA>-g- <fflH3» ZL ^5L^-§- ${%?§3"$<*\] ^Cf. Cf^- 

^ ^Ji* 1-HflA] nfl3S^ _°_e)*1^3^ ^ ^^aL^ofl 7l^-*Vcf . 
<24> AJ--^ 7}^ #EflAl nflS.^^ ^ ^ 3 ^ .2.3*1 ^£1^ ^ ^^H^l 

^ »eflA] ^3^^ cfl*v ^ 7 ]sq- ^1^-7) ^AfA ^^^-C)-. ofll- 

■i-^ Afl^ aJ*Sa17_v HkMM# ^-f 4^ ^-o. <gAV^. ^-cf. 
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<25> i. ^xi^a^a 1-^- ^14-71 

<26>2. -2-^*1^3^ o.^*)^^ 

<27>3. JL5^1^3.^2] ^Efll- ^jL(Invalid)S. ±i7} 

<28> 4 . 1-^- *1-*M 

<29> 5. 7}*\%3.*® ±i7} <£^Y 

<30>6. -2.3*1^3^ ^Efl-i: ^-jL(Valid)S ±i7] <£*Y 

<31> ^, ^EflA] ^JE.^ »i 21 *l-f7l <£^-B}- Vil tt]o) o^aJ-O. ^ ^ t£*l 

n>^-H^l-Jl A ^3«m ^fl^ ^H^*>^) <U^# -fM*>7l iflSH 4^}-^ 0^2] 

<32> #BflA] Dj] SL Ell- d]o]EH- ^^-*>7l W ^7jO^ Af-g-^ ^ \^ o| A-] 

0S(0perating System) ROM <>1 ^1 ^1 -¥-H3.d) (Boot Loader)^ ^ ^xio] ^H^* *1 

^^-7} 7$X\^ 1^7} Cflo}E)7l- #SflAl uflS.^ oj ^.7]^ *j 

4-71 <a^># ^J9-7> &-g; o>q^ f Cf^ Z\}o]t\7} Sfl^ ^^o)] 7 1^.£}tHM- #SflA] nflS. 

S] Sj-ig i = B4f|<HS] A>-g-7|-^ ^ofl o]^ ^ ol^ ^1^-71 ^^1* 

W oM^ &&-<%o) <&Z±. ^6\} x^2\ si7l ^-g- ^<*^ ^*Rr 7l^o] #sflAiufla.el 
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<33> £ S_qo_ ^cgolo} ^^-fr nfl ^ ^sflA] <S#o] ^jg. ^^^^ + 

91^ u o^ ^ *fi^Hr ^^cf. 

<34> £ HVt^o^ nf= ^.^^ nflS.^ c^Olo] ol 7l ^^.O.^ ol^ 7j 

31, A cM A>-g-cg^ £ ^ ofltij^^ofl^ y^Rr # 7] «V^5} tfl 

48^*H=- #31, ^ iff^ol nfln>cf #7} Dll^^if ol-g-^ A}-^^ 

£ ^71 tflAlofl #71 ^]«1«# Aj-g-^ ^ ol£^- #71 "^^Ol^ln^-ofl 71 

D ^^it ^7111- i#*lcf. 1-eflAl ^£^ 7 > oi 

^4-°fl ^«*fl tfl*(W -8-71 ^1» 

<36> -ir^-^^ol^ ZLf-i- ^*Hr ^Itt e| h] eg o| jlaJ ofl ^ M.^^^ sgs$-s}jL 

l^^-M 7-1 #£ ^71 ^-*>^ ^711, #7l §^ ^Hl^^Sl ^Afl^a] 

0.^-1-^-14- OH- tflSfl*H= oflnl^-s.^ 71 ^-*>^ «-^iL# ^*Hr ^711, ^ ^ $ 

^ £"M3Ji» A o V 7l l-^-^^ol^Zlf-oll 71^-^ #31* i^-W. AV-g-^^ ^ 

#71 olHoJo^ ^ ^71^-g-^ ^^^34 7l, ^7l ^ ^1-^71 7}- 7>^ *1 JlS^ <3 
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<37> ^^HxlZLf--^ nfl^ift £t S^SRr MnP^ol^^ 3 <H -£ ^>M" 

S-Wfe ^^tb 3^51 sr>i4 i^>£^- tiV^sMl^r 27flS] 

ol^l^ a^s. ov^^ ^o. ^ ofl ^ x^^fsj = » 

^ nfl SL^^ oil til ^-^-0.5. tfl^^l ?>J1 ^s^^. ja.^ ^ ol E^fl 

<38> AJ. 7 1 l-^-^^ol^^^^ ^Al^i=. cJ-Tll^ A>-g- 7 >^*l ^ ^ ^^--^ ^TTfl, ^ti] 

^ol ofl^^^ MnP^^ cfTll, ^"71 t^"^it tif^S # 

71 Ol 73 AJ-71 c-llolE^l- Af-g^^ -ir^l Ji-A} 

^ ^T^ll- S^-^rCf. ^7) ^^n°)^\Mr nflfe # 7 | l^f *8 *H °1 *1 =L f-ofl A| A}-g-7> 

l-^-^^ol^l^ ^1^, ^-71 A>^-7l-^*!- ^^^ol^oll 4I-7I ^ 

#31, ^ ^"71 ^^^olxHl -^jLn>H§V^ #7fl# 71^14. 

<39> oi^K ^Jf^^g- ^ ^-t$6\] 4=. w>^-^ti ^Hl« ^Ml^l -i^tj-. 

<40> 5. 3^1 Al^efl^ #EflAl ^ s.ei( 100), §5flAl nfls.^ ^1-^(200), eR^l (300) , 3l 

XIP(Execute-In-Place)7>^^; nflSelUOO)* i^tf. XIP(Execute-In-Place)7>^t!: "flS-iM 
(400)^ zz. oloflA-i i=E ? |6if ^*|a1^ ^ uiiasKoi^i., "^Dflaei»e)- 

-H ^0-1- n s v tl^. 
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<4i> ^^^1^(300)- ^n)l33(400Hl #eflA] 0^3^01^ ^ s.?%x\ ^l^e)^# c] 

-g-*H §eflAl Dfl s.iq (ioo) ofl ^ ill- £:J1 g^MM- ^ oi ^^(ol^^ "^-sflAl <g 

<42> ^EflAl ^33 ^1-3(200)^ -&e1H ^33^1 oJ<*,o_ ol 7 | ;£_g_ ojctfo^ .JtTjL} s 

eflA] ^^Aj^ ^4>Al7l^ o}3 7>x] *fl^-s}q- #2flAi 1^33 S. H S.^(200)S 

3^*1(300)3}- ^Ml33(400) ^ #eflAl n|| 2.3 (100)^0-5.3 a1^# 
*r 9X^r. tr€, NOR^ #5flAl T3fl3^1- Al-g-^- ^-fofl^ NOR^ *2fl^l ^133^ XIP7> 7>W 
^l3£l°l°S o] nfl^ ^133(400)1- nnflJl #2flAl ^33(100)31- 3 ^*1 (300)^35.2 

<43> -nll33(400)ofl^ #EflAl ^1^3^ #5flAl ^^3^0}^ ul ^gfl^ ^^^^ Af-g- ^ofl 
^sl- 3,s.«.s.o. -g.^ - 5a ^-^-1-^3 ^SZL^ol Aj--^- - 01 ^A) ^ 

^r^Rr 3^-"^ #3^1- dti^H^-lH^ £f S Al , ^^1133(400)^1 # 

°o V ^^^-^(300)7> #EflAl ^-^1^37.1-^ 2£f ^3*Vcf. ^HflAl 

•H^^W^ #2flAl ^1^3^>« *\-§r*}^ ^Eicl (Boot-loader), «-BflAl 

H^^M^ Eflo]c^( Flash Translation Layer), Sr°J a^ea ^.0} ^ ^ oi^ #2flAl ^ 
#3*Hr #Hfl^i 01^3^01^01 ^eflAi nii33 (100)1- AV-g-^t ^ ^.^1 *fl^r4. 3^-1-^-^3 
S^lf 1-eflAl 01^3^01^01 §Bfl A] ^133 (100)1 Al~g.sl.cl-7} 3^.1.^ ^3 

2€- ES^lif ^*l"b H3^L^olu).. 
<44> 3 4^ k7flSl §EflAl oil 33 ^SLS. #2flAl ^23^ -M-2olu}-. s.^X\ ^23(100) 

^ k7fl^ ^eflAl ofl33 ^°-sL ^§ ^ oi^cll A *fl5L3 ^ -4-§-°1^( 110)4 3^-«-fr 
#3*}7l oil wl ^^(120)* 7>^ ^ 5£cK #s. t^oflA-1^ 3=.^.^ ^^l <fl^ 
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a^]^* s.^ ^ j ofl^. ^1, ^2, ^3°fl #o> ^ ^£ fltK z]- ^ o] c^cgcd 

(120)-ir 5>5L^ t^.S«l #2fl^l ^*fl *oH v ^#^-B-?-# ^}sflo> ^ *}i4 

^ t^fAS^ #5flA] o^Aj;^ ^^o. ^ ^ ol^. oflH]^^(120)^ 37|b ^ 

* iL^fe "Sojcf. #£flA] uflJEEHl -f-H^ci ^-ol u] (Boot-Loader ROM Image), 0S>^°] 
(Operating System ROM Image), s^a]^ t^]o]B\ ^^>^-cfl 010] 

^l-e^H ^ Si^r ^trtf. A>-g-^^(no)-^ ^o) ^^^^ 

^-^Jl, ^wl^^(120)^r A>-g-cg<^( 110)0] A>-g-^] jLdft ^5)14, ol ^A^ y>^- ^ 

£ °1 °fl ^-§-^(110)^ t7flsl ^^0.5. q.-^ ^ 5U^3|, 4^0] 7fl ^ t - s.^ 

£r #^£olcf . SgflA] DflS-^dOO) SE^r 1-HflA] ^|£E] ^Ml-Sl(200)7> oflSL^S] oj 

^ i^l^d-g- ^^(i^<^^)o.s 41^^" ^ £6^- ?2S sfl^ ^ ^V-g- 

(110)3^ ^«l^J^(120)-er iLS^ (130)3)- ^^^^(140)^ M-^ ^ ^cj-. iL^ojcd 

(130)ofl cflsflA^ ol 7 l 7]-^H Xl-9-71 ^, OS 

*°1 D 1^1M- tHSC]^| JLiSltH 3) ol Ei 7}- 71^-5]^ ^ ^ O] ^ ^ o^cj. y| 

^^^(140)^- ^71, ^71, ^ *}^-7\7\ S.^ 7>^tb ^^^r ^Vcf. £ 6ofl^i^ alii<| 
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^(140)^ A>-g-<^^(iio)a4 ofl«l<a^(i20H £*| 91$= *§$\£. ^^cK iL3:A}-§-cgc£| o_ 

<47> £ 7 a. cg^ 0 j O.^ Ol =LC^ ^EflA] DflS.^^ fl ^ ^ iL<^^r 

■=•€■ ^-8: ylM^^C 140)^-3. -g^M *}-g-^ Sa4. °l e J # 

^1^^(120)^ «lJiJL <3<3(140)^ -2.^-1-^-* «*}7l ^tb m7flsl ^wl^C 154)2]- Jis^ 
(130)^ SL^^r^r ^^)-8}7) n7 flo] afl ti jM.(155)* S.^*}^ # m+n7flSl ^til"^, 

^--§-^(110) I&^r ^1*1^(120)^ o)^ cfl^}7l ^ *V JlJiafltill- 

■^•(154 155)* ^^S*]-^ ^Ji» t$JL SX^ t)) t£jr 5E^r iLJl-M- ^ 3fl o] *] zif - ( 150 5E^r 

158 )*h £M<3<*£>] iL^S ^^^>7] JL^^^lr^(152), ^ 4^^^iL# ^Jl Sfe 2)- 

tM^J±lr^Kl56)* ^ o|cf. o] a)] Aj- 7 ] n J2 |. m o. ^7>7|- o}Hc]-. a))^ s- 

^, # m+n=100 <y nfl, ^.S«^Ai iLff-7} t^sM ^<?H1 100*1 ^^f^flAi 1- 

^■oflAi i^-71- tAj*V °-ofl m =ioo, n =0°l ^ ^ oicf. 

<50> "^H^ZL-g-^ A>-g-^^(l 10 ) ^ ^til^^( 120 ) o_Vo| tilJ±Jr<g<*( 140 )o] j^-M.^ o] § 
<M*Rr ^11-^- (154)^ ufl^iL-I. #ji 01^ a] Jijr^--I=-^ 2)1 ol^zL-g-C 150)^ ( A>-§-<^^ 
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(110) g ^ ^ (120) iLJL^C 130)3] ^.^-"4 ol» cfl*)]*Hr ^01^(155)^^ 

D fl^^a.# #31 11^^ 2fl °l*lrz.-|-( 158)^ if-*H_r 7fl^o.S A>-g-*Vcf. f^ B j 

1-^.^^01^(150)^ ^.^1-^-^ 2]] ol^l(i5 8 )^. 3>U|-^ ^-^-nP^ol^^. *}-§-% v ^£ 

SHrCfl, o] nflofls. - 711^ ^si^ ^ol afej-^l-ul-. 

<51> ^^^^^-(156)^ ^°] ^E^ofl ^ Tg-j7 oi^ #^-o_S^ sfBl^ofl cfl^V 

* #2fl^l °1]5LeHl ^cf^, ^^^11^(156)^ ^lwl^^ (120H & 

<52> H^^3ll«(152)^ ^71 _$Lff-7} _a.lg.o_ 2l^^ 7 ) A>-g-^ ^0]^. ^Efl^ 

nfl25H^ ol 7 ] _ojs 7 |. ^o.oll ^l-T-71 -^^t <5fj7 U)-Ig rfAl Af-g-^- Ol^ ^-f 7 > 

» ^:7l o_s -J *1^7l o.^Sf ^^^>7ll #1^H -2-^-#^-* oilaH-^o.^ cfl^-g- ^ 
^211-^.(152)^ l^_£Lo-}t].. 

<53> £ 10^ *J ojojol WltiJl^^ 0.5. 01=61^] ollHlojoJo] ^.g. M^o^ ol 

<54> £ 11^ £ 9^1- £ 10^1 1-^-^^lol^ZLf-^ ^ 0 M1*1 JiL^^Mr ^£o]cf. 

^lzif-^ q 711 -21 Ir^-^^ol^deo)^ ^ZL, z| l^^] c>l *1 ( i 60 )^ iL^-#^-«i^ 

(166)2]- ol-i- ufl^l^ ^1^11-^-^^(167)^ ^£l^ #^-^^ = (161)1- <^tf] 1^(154 2~ 
155)3] 7H^52l- m +n7lll- ^cf. l^^H^l (160)^7 7 >^- :*<*)*1 

#^dl ^0.^^(163)0^ ^Alol 51 J7 flfe l-s.^^^i(i 6 i) 7 > JfrjLifr 
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*1, ^-Jl^I^], 44^ 4#44 g>ZL Sl^l* ^ ^-E^t B^^l^^ = (165)£ 5. 

^4. 7>4 3)5-^1 l-^-^^jo] ^l(i 6 o)^ B^^1^^^(165)<H1 ^-Jl&4# £fe 

^14*1(160) ^44 4£B^J=(163H 4# -E 5; A A 44^1 3iL54, 43* ^Dflse] , 
1"^ M #4 1-^-^^^.(170)^ #4. ^^^^.(170)1- -f-4 1-^3)M4 

=L^r2) 7 34^ ^*14. tb^, ^4 4^4 -M4<>H1 &44 .2.^1:^-*] J: (166) 4 4 
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